period, an attempt has been made in this article to study various dimensions of affordable housing. The rest of the article is structured into six sections. Section 2 discusses various measures of housing affordability and the international experience in the policy design for affordable housing. Section 3 highlights the need for affordable housing in India and the steps taken by the Government and the Reserve Bank of India to provide a boost to this sector. Section 4 presents some stylised facts based on housing credit data. An empirical assessment of the impact of Credit Linked Subsidy Scheme on housing affordability is provided in Section 5. Section 6 flags some of the major challenges faced by the affordable housing sector in India.
Section 2: The International Experience
There are various methodologies adopted internationally to estimate housing affordability:
(i) Expenditure Method or Housing Cost
Burden: The ratio of housing expenditure to household income is used to measure affordability. Housing expenditure covers all the costs related to housing including rentals, mortgage repayments, utilities and maintenance costs. Housing units can be classified as affordable if the ratio is less than some cut-off value. The choice of this cut-off is judgemental; however, as a thumb rule, it is taken to be 30 per cent.
(ii) Median Multiple Indicator: Under this approach, the median house price is divided by median household annual income to derive housing affordability. Demographia International, an organisation which conducts survey across countries for affordable housing, considers price to income ratio below 3 to classify housing units as affordable.
(iii) Housing and Transport (H+T): In this method, transport costs are also included 
Section 1: Introduction
In India, rapid urbanisation has given rise to development challenges in the form of urban congestion, pressure on basic amenities like water and sanitation and most importantly, severe housing shortages in cities, especially, in the low cost segment. Real estate developers and private players tend to focus on middle income and high income segments due to higher returns. In addition, issues relating to high land costs, delay in project approvals, increasing raw material costs and low profit margins have made low cost housing projects less attractive for private realty investors and developers.
In order to bridge this demand -supply gap, the Government of India has recently taken major initiatives to provide a boost to affordable housing in India, complemented by a number of measures by the Reserve Bank of India (RBI). In view of the increased attention received by affordable housing in the recent 
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with housing costs to measure affordability. The underlying idea is that congestion in cities has led to rise in human settlements at long distances from the city centre, which has resulted in increase in costs and time spent in commuting (Hamidi et al., 2016) .
During the period 2000-2016, housing prices across the world showed an increasing trend, temporarily interrupted by the global financial crisis of 2008-09, with India's nominal house price index increasing at the fastest rate (Chart 1). This incidence has prompted different countries to undertake targeted policy actions for providing affordable housing to economically weaker sections. In this regard, the lessons drawn from the country experiences provide useful insights. The policies adopted towards housing affordability by select countries, viz., the United States, Australia and China (for which detailed information is available) are discussed below. (Diamond et al., 2015) .
Australia
In Australia, the proportion of households facing housing stress 4 increased from 15.4 per cent in 2007-08 to 17.7 per cent in 2013-14. To address the problem of housing stress, affordable housing schemes are sponsored by both the federal and the state governments in the form of rental and home ownership assistance. Under the Commonwealth Rent Assistance (CRA) and National Rental Affordability Scheme (NRAS) of the federal government, the aim is to reduce rental costs for eligible households by at least 20 per cent of market rates. NRAS is a supply side intervention, which gives housing providers and developers annual financial incentives for up to 10 years, enabling them to provide affordable rental housing to public. On the other hand, CRA is a demand side intervention which provides rental assistance in the form of non-taxable income transfers to eligible households. The federal and state governments spent approximately US$10 billion on affordable housing in 2015-16. 5 The impact of NRAS was found to be significant as its implementation resulted in reduction of number of households facing housing stress (AHURI, 2009) Among the states, in Western Australia, the Housing Authority has launched different programs to address the problem of lack of affordable housing, viz., rental subsidies; home loans at lower rates; public housing, shared ownership of houses with the Housing Authority.
6 Unlike CRA and NRAS which aim to provide only rental affordability, the Housing Authority provides for both rental and home ownership.
China
Prior to 1978, urban housing units in China were constructed and freely distributed through public employers. Since then a slew of reforms have been undertaken to make the housing sector more market oriented (Xue, 2013) . At present, the Chinese government provides affordable housing through subsidised loans for housing purchases and by offering affordable public rentals under three major programs:
(i) Under the Economic and Comfortable
Housing (ECH) program, the local government supplies land to developers at subsidised rates so that the latter can sell the housing units to eligible low and middle income families at discounted prices. The construction and profit margins for such housing are regulated by the government. In 2010, the share of housing under ECH in total housing stock was 3.4 per cent.
(ii) Under the Housing Provident Fund Scheme, both the employees and the employers Affordable Housing in India contribute a portion of the employees' salaries to a state owned bank. In return, the employee can get a low cost housing loan from the fund for home ownership.
(iii) Under the Cheap Rental Housing scheme, the government provides rental assistance to the low income families.
The country experience suggests that the Government's response to promote affordable housing is largely similar across countries in terms of stimulating the market participants. The Government policies can be broadly classified under two categories: the supply and the demand side interventions. While the supply side measures target developers and investors to undertake affordable housing projects, the demand side measures provide incentives to households in the form of rental and mortgage based subsidies. 
Initiatives to Promote Affordable Housing
While efforts to provide low cost housing have been made for many years (National Housing Policy, (iv) Beneficiary-led construction or enhancement (BLC): this scheme involves central assistance of `1.5 lakh per family for new construction or extension of existing houses for the EWS/ LIG.
The central government's aggressive push to affordable housing is evidenced from the three-fold increase in the stock of houses completed under PMAY-U since April 2017 (Table 3) . (i) In-situ slum redevelopment (ISSR): using land as resource, the scheme aims to provide houses to eligible slum dwellers by redeveloping the existing slums on public/ private land. Under this scheme, a grant of `1 lakh per house is provided by the central government to the planning and implementing authorities of the states/UTs.
(ii) Credit-linked subsidy scheme (CLSS): under this scheme, easy institutional credit is provided to EWS, LIG and MIG households for purchase of homes with interest subsidy credited upfront to the borrower's account through primary lending institutions (PLIs), effectively reducing housing loan and equated monthly instalments (EMI) ( Table 2) . 
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The Union Budget 2017-18 announced a number of measures to boost affordable housing, which include: (i) granting infrastructure status to affordable housing; (ii) increasing the time for project completion to affordable housing promoters from earlier three years to five years; (iii) providing a year's time to developers to pay tax on notional rental income on completed but unsold units; (iv) reducing the tenure for longterm capital gains for affordable housing from three to two years; (v) revision of the qualifying criteria for affordable housing from saleable area to the carpet area; (vi) announcement of a new CLSS for the MIG with a provision of `1,000 crore; and (vii) refinancing facility by National Housing Bank (NHB) for individual loans for the affordable housing segment.
Apart from the Centre, some State Governments, viz., Madhya Pradesh, Chhattisgarh and Gujarat are also encouraging affordable housing by providing rebates on stamp duty rates levied on housing for the EWS, low and middle income groups.
These measures are likely to spur growth in the affordable housing segment in India by encouraging developers through several incentives, subsidies, tax benefits and most importantly, institutional funding. The accordance of infrastructure status to affordable housing will help developers to mobilise funds from different channels, viz., external commercial borrowings (ECB), foreign venture capital investors (FVCI) and foreign portfolio investors (FPIs).
The RBI has taken various policy measures to promote affordable housing. First, in July 2014, the RBI defined affordable housing loans as eligible under priority sector lending, as also housing loans to individuals up to `50 lakhs for houses of values up to `65 lakhs located in the six metropolitan centres (Mumbai, New Delhi, Chennai, Kolkata, Bengaluru and Hyderabad) and `40 lakhs for houses of values up to `50 lakhs in other centres for purchase/construction of dwelling unit per family. Second, it allowed banks to issue long term bonds (of minimum 7 years maturity) to finance loans to affordable housing and exempt such bonds from the computation of adjusted net bank credit (ANBC). Third, the RBI allowed the banks to provide home loans up to 90 per cent for properties that cost up to `30 lakh in October 2015.
7 Fourth, the RBI also modified the provisioning or risk-weight norms for home loans to make them cheaper -it cut the standard asset provisioning on housing loans to 0.25 per cent from 0.4 per cent in June 7, 2017. In its Monetary Policy Statement of October 2017, the RBI has indicated that faster rollout of affordable housing programme with time bound single window clearances and rationalisation of high stamp duties by the state governments can support growth.
Section 4: Some Stylised Evidence

Growth in Housing Loans
Responding to policy efforts, affordable housing is currently driving home loan growth in India. While the total disbursement of housing loans by public sector banks (PSBs) as well as the housing finance companies (HFCs) witnessed a deceleration in 2016-17, there was significant growth for the lower slabs. Housing loans up to `10 lakh recorded robust growth in 2016-17, primarily driven by the PSBs (Chart 3).
While the number of beneficiaries for loan amounts up to `10 lakhs has increased sharply in 2016-17, the number of beneficiaries for higher value loans of above `25 lakhs has, in fact, declined marginally during the year (Chart 4).
NPA Ratio for Housing Loans
With the sharp rise in loan disbursements and number of beneficiaries in the affordable housing segment, non-performing asset (NPA) ratios of PSBs and 7 Earlier, this facility was available only for properties that cost up to `20 lakh.
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HFCs have increased moderately in 2016-17. Among all slabs, housing loans up to `2 lakhs had the highest level of NPAs and the PSBs reported higher NPAs than the HFCs in the last two fiscal years (Table 4) .
Refinance Scheme for Affordable Housing
The National Housing Bank (NHB)'s refinance scheme makes available funds to lending institutions for their lending to public and private agencies/ developers/builders for projects in the affordable housing segment at concessional rates of interest. Small value loans (loans less than ` 25 lakh) accounted for 54.6 per cent of the total refinance in 2016-17 (Table 5) .
Trend in Housing Affordability in India
As per the Housing Development Finance Corporation (HDFC) Report (2016), the affordability ratio, defined as property prices to annual income, has declined from 22 in 1995-96 to 4 in 2016. After the sharp fall in the 1990s it has largely been stable in recent years (Chart 5).
All India House Price Index, which is compiled by RBI (captures changes in the housing prices across major cities) recorded a moderation in growth in the recent years (Chart 6). (Table 6) . Accordingly, the share of affordable segment in total launches improved to 30 per cent in 2016-17 from 25 per cent in 2015-16.
Section 5: Impact of CLSS on Housing Affordability: An Empirical Exercise
In this section, an attempt has been made to study the impact of CLSS on housing affordability in India. Since CLSS provides interest subsidy, which in turn brings down the housing cost, it is expected that with the implementation of CLSS more housing units would be classified as affordable. While housing affordability may be defined in terms of cost price of house to annual income or monthly cost of housing (such as EMI) to monthly income, the latter approach has been used for the analysis.
For this exercise, the affordability of housing units across four segments -EWS, LIG, MIG-I and MIG-II -is computed for 49 cities under two scenarios: (i) affordability without the benefit of CLSS; and (ii) affordability with the benefit of CLSS. For this purpose a metric for affordability of housing units is constructed which is termed as Affordability Measure (AM). As discussed in Section 2, as per the expenditure approach, AM is defined as the ratio of housing cost to monthly income of the household and a house is considered to be affordable if AM < 30 per cent. Lower AM implies higher affordability. While housing cost can comprise of mortgage repayments, property taxes, etc., here it is assumed that it includes only monthly mortgage repayments or equated monthly instalments (EMI). Therefore AM is the ratio of EMI to monthly income of the household (Annex I). The CLSS, however, is found to be effective in making houses affordable for the EWS segment (Table 7) The Government's recent thrust on affordable housing through policy measures, viz., government incentive schemes, accordance of infrastructure tag, interest subsidy scheme under PMAY have resulted in sharp rise in new housing projects in the affordable segment for low income groups. From the consumers' perspective, while availability of low cost credit is driving the demand for affordable housing, policies like Real Estate Regulatory Authority (RERA) Act may infuse fresh buyer interest in the reality sector.
While the joint efforts of the Government and the RBI to boost affordable housing have generated positive outcome, there are various factors affecting the pace of affordable housing development in India and restricting private sector participation: (i) lack of suitable low cost land within the city limits; (ii) lengthy statutory clearance and approval process; (iii) shortcomings in development norms, planning and project design; (iv) lack of participation of large organised real estate players due to low profit margins; (v) high cost of funds for construction finance making the projects unviable; (vi) lack of suitable mechanism for maintenance; (vii) challenges in beneficiary selection; and (viii) capacity constraint or inadequate capacity of the implementing agencies (Deloitte, 2016) . Unless the above challenges are addressed, creating two crore homes may be a distant dream. In the second step, we have computed the cost of the housing unit by multiplying CAP with carpet area of the house. Here, it is assumed the carpet area of the house is the maximum carpet area that could be availed by the beneficiary under PMAY as given in Table 2 .
After computing housing cost, in the third step we have calculated the maximum permissible housing loan that a household under each category can get. It is computed by multiplying the housing cost with the appropriate loan-to-value (LTV) ratio. The effective loan amount will be different for the two categories of borrowers: with CLSS and without CLSS. The effective loan amount for CLSS borrowers will be lower by the amount of interest subsidy available under this scheme as the amount is paid upfront to the lender by the Government.
In the fourth step, the EMI to be paid by the household is computed assuming the term of the loan to be 20 years, as allowed under PMAY, and a uniform interest rate of 8.35 per cent, which is presently offered by many banks.
In the fifth step, monthly income of the household is computed based on eligibility income as given under PMAY. For example, households with income up to `3 lakh are considered under EWS category. Therefore, monthly income of EWS, for calculation of AM, is assumed to be `25,000, i.e. `3 lakh/12.
Finally, AM is calculated by taking the ratio of EMI, calculated in step 4, to monthly income, as determined in step 5. If AM < 30 per cent then the housing unit is considered as affordable. Here, AM is computed for two scenarios -with CLSS and without CLSS. Conceptually AM with CLSS should be lower than AM without CLSS. Higher difference implies greater impact on affordability by CLSS.
